Abstract. The impact of climate change and its relation with evapotranspiration was evaluated in the Duero River Basin (Spain). The study shows possible future situations 50 yr from now from the reference evapotranspiration (ET o ). The maximum temperature (T max ), minimum temperature (T min ), dew point (T d ), wind speed (U ) and net radiation (R n ) trends during the 1980-2009 period were obtained and extrapolated with the FAO-56 Penman-Montheith equation to estimate ET o . Changes in stomatal resistance in response to increases in CO 2 were also considered. Four scenarios were done, taking the concentration of CO 2 and the period analyzed (annual or monthly) into consideration. The scenarios studied showed the changes in ET o as a consequence of the annual and monthly trends in the variables T max , T min , T d , U and R n with current and future CO 2 concentrations (372 ppm and 550 ppm). The future ET o showed increases between 118 mm (11 %) and 55 mm (5 %) with respect to the current situation of the river basin at 1042 mm. The months most affected by climate change are May, June, July, August and September, which also coincide with the maximum water needs of the basin's crops.
Introduction
The combination of two separate processes, where water is lost from the soil surface and from surface leaves by evaporation and from crops by transpiration, is referred to as evapotranspiration (ET). Climatic parameters such as rainfall, wind
Correspondence to: R. Moratiel (ruben.moratiel@upm.es) speed, radiation, air temperature and air humidity affect the crop water requirements. Global warming, due to the enhanced greenhouse effect, is generating changes in climatic variables such as temperature, absolute humidity, solar radiation and precipitation (IPCC, 2007) .
Under the A1B scenario, the annual mean warming from 1980-1999 to 2080-2099 varies from 2.2 • C to 5.1 • C in Southern Europe and the Mediterranean region . According to Räisänen et al. (2004) , future warming will be greatest during northern Europe's winters and southern Europe's summers. In the Northern Hemisphere, the air temperature will increase by 0.3 • C per decade from 1979 through 2005 (Hansen et al., 2001; Smith and Reynolds, 2005; Brohan et al., 2006; Lugina et al., 2007) . In Spain the annual daily means temperatures have increased by 0.48 • C per decade from 1973 through 2005 (Brunet et al., 2007) . According to Ceballos-Barbancho et al. (2008) , the Duero river basin has a clear trend towards higher temperatures with a mean increase of 0.58 • C decade −1 between 1973 and 2005.
During the period , the solar radiation trend decreased 1.3 % per decade with observations at land stations around the world (Liepert, 2002) . Other authors showed the same trend in China (Ren et al., 2005) and the Mediterranean area (Omran, 2000) . Alpert et al. (2005) reported that these reductions can be related to increased urbanisation, anthropogenic aerosol concentration and cloud change (Liepert, 2002) . Other authors reported positive global trends in recent studies. Wild et al. (2005) showed that from 1990 onwards, the dimming did not persist, primarily from the Northern Hemisphere. Solar radiation data at Earth's surface, from 1983 to 2001 increased at a rate of 0.16 watts per square meter (0.10 %) per year (Pinker et al., 2005) .
The global trends of near-surface relative humidity are very small (Trenberth, 2007) . The trend in specific humidity between 1976 and 2004 tended to follow surface temperature trends with a global average increase of 0.06 g kg −1 per decade (Trenberth, 2007) . Moratiel et al. (2010) observed negative trends in relative humidity for Spain with a decrease of 1.1 % per decade of maximum relative humidity and 1.2 % per decade for minimum relative humidity.
There is scarce literature about changes in wind speed in present and future in Europe with low agreement in the conclusions. According to , changes in wind speed in Spain will remain close to zero, with negative values in the Northeast (decrements of 5 %), and positive values in the Northwest and South (increments of 5 %).
Climate Change could potentially affect ET due to changes in air temperature, humidity, wind speed, and effects on cloudiness and atmospheric turbidity which affect net radiation. The increases in the concentration of CO 2 also cause reductions in ET rates, due to the stomata closure which cause increases in canopy resistance (Long et al., 2004) .
One common feature of regional climate change scenarios is their anticipation of drier summers over continental Europe (Giorgi et al., 2001; Rowell and Jones, 2006) . Along with the resulting higher surface heating, drier weather could lead to more water stress and higher demand for water resources (Fink et al., 2004) . According to Supit et al. (2010) , in various European regions the decreasing water requirement of the annual crops can be attributed to a shorter growing season as a result of increasing temperatures in spring. In same areas of Europe (France and Spain) a reduction of the evaporative demand as a result of the diminishing global radiation has been observed, mainly during summer and autumn for the 1976-2005 period. This can explain the decreasing water requirement for some annual crop such as sugar beets (Supit et al., 2010) .
The aim of this study was to estimate the change in reference evapotranspiration (ET o ) at the Duero river basin (Spain) 50 yr from now using a standardized PenmanMonteith ET o equation. The changes in temperature, dew point, radiation, wind speed and change in canopy resistance were evaluated.
Materials and method

Study area: Duero river basin
The hydrographic Duero basin is bi-national, and of its 97 713 km 2 surface area, 81 % (79 147 km 2 ) is Spanish territory, and the remaining 19 % (18 565 km 2 ) is Portuguese territory (Confederación Hidrográfica del Duero, 2008 altitude (700 m a.s.l.), with two distinct parts: one mountainous and the other a prairie region in its central zone. The ring of mountains that surrounds the basin has the greatest rain intensity. The central zone is much drier, but contains the greatest aquifer formations, and this is the most important area of agricultural production. The volume of average annual precipitation in all the Duero basin is around 50 000 hm 3 , of which the majority (35 000 hm 3 ) evaporates or is used directly by the vegetation. The remaining 5000 hm 3 constitutes the total natural runoff, which flows through surface channels or into the groundwater network though the aquifers. The predominant climate is Mediterranean with summer drought conditions which affect 90 % of the surface of the basin. The average annual temperature is 12 • C and the average annual precipitation is 618 mm (Confederación Hidrográfica del Duero, 2008) . Considering the threshold of 30 mm in the definition of the dry month (Lautensach, 1967) , the dry periods inside the basin fluctuate between 2 and 5 months (Ceballos et al., 2004) . Barley (Hordeum vulgare L.) is the most important crop in the River Basin with an extension 1 300 000 ha followed by wheat (Triticum eaestivum L.) with a 700 000 ha. Both crops represent 38 % and 34 % , respectively, of the National crop surface (MARM, 2010) , being considered unirrigated crops, even 10 % of the area is irrigated. Of grain legume crops, the most important are pea (Pisum sativum L.) and vetch (Vicia sativa L.) with 10 % irrigated area and with 55 % of the National crop surface. Sunflower (Helianthus annuus L.) occupies 200 000 ha in the river basin, mainly unrrigated and representing 30 % of the National sunflower crop area. Among irrigated crops are maize (Zea mays L.), alfalfa (Medicago sativa L.) and sugar beet (Beta vulgaris L. var. sacharifera) occupy 100 000, 64 000 and 35 000 ha , respectively, representing 30 %, 30 % and 67 % of each National crop area. Vine (Vitis vinifera L.) shows 72 000 ha and unirrigated, more than 90 %.
Climate data
The climatological data were divided in two groups: those used to identify trends and to make the scenarios, and those in which the obtained scenarios were simulated. For the former, 8 complete stations of meteorological networks (AEMET, 2010) were utilized during the period 1980-2009. In these stations, the variables observed were maximum and minimum temperature, maximum and minimum humidities, wind speed and solar global radiation (Fig. 1a) . For the case of solar radiation, as there was no station with this series of data, we used a station outside of the Duero River Basin less than 70 km away. Net radiation was obtained by means of solar radiation according to the expressions used by Allen et al. (1998) . The simulations were not done for the same stations where the scenarios were obtained because for the majority of stations, the necessary sensors for the calculations of daily ET o were not available. Moreover, the number of these is very small for the entire Basin. Simulations were applied to daily data from 38 stations (Fig. 1b) of agro-meteorological networks (SIAR, Sistema de información para el Regadío). Each station included the measurements of: solar global radiation (pyranometer SKYE SP1110), air temperature (T a ) and relative humidity (RH; Vaisala HMP45C), wind speed (U ) and wind direction (RM YOUNG 05103 anemometer and wind vane) and precipitation (ARG100 rain gauge). The sensors were periodically maintained and calibrated, and all data were recorded and averaged hourly on a data logger (Campbell CR10X). The agrometeorological network SIAR was created in 1998 and has been widened in subsequent years, becoming completely 
Calculations
We calculated the annual linear trends of the variables of maximum temperature (T max ), minimum temperature (T min ), dew point (T d ), wind speed (U ) and net radiation (R n ) during the period between 1980-2009. These trends were calculated on a yearly and monthly basis. Subsequently, the MannKendall test was used for this study to determine whether there was a statistically significant trend. The daily data for 2007 were used to calculate reference evapotranspiration (ET o ), estimated using the Penman-Monteith equation (Allen et al., 1998 (Allen et al., , 2006 :
where ET o is reference evapotranspiration (mm day −1 ), R n is net radiation at the surface (MJ m −2 day −1 ), G is ground heat flux density (MJ m −2 day −1 ), T is mean daily air temperature at 2 m height ( • C), u 2 is wind speed at 2 m height (m s −1 ), e s is the saturation vapour pressure (kPa), e a is the actual vapour pressure (kPa), is the slope of the saturation vapour pressure curve (kPa • C −1 ) and γ is psychrometric constant (kPa • C −1 ). Equation (1) applies specifically to a hypothetical crop with an assumed height of 0.12 m having a surface resistance of 70 s m −1 and an albedo of 0.23.
The increase of CO 2 provokes the stomata closure and diminishes the ET rates (Long et al., 2004) . This increment affects the ET o in the term of 0.34, denominator of the Eq. (1). The 0.34 comes from the following:
where r c is a surface resistance (s m −1 ) and r a is a aerodynamic resistance (s m −1 /u 2 ).
The r c = 70 s m −1 was derived by estimating the typical stomatal resistance r s = 100 s m −1 for the actively transpiring C 3 grass leaf surface, which was estimated as half of the LAI = 2.88. Therefore, the 0.12 m tall grass r c was calculated as (Allen et al., 1998) :
Assuming that the r c = 69 ≈ 70 s m −1 applies under the current 372 ppm atmospheric CO 2 concentration, estimating a new r c value for higher CO 2 provides a method to estimate possible impacts of higher CO 2 on ET o . Note that the canopy conductance corresponding to 69 s m −1 is 14.4 mm s −1 .
The current global CO 2 concentration is about 372 ppm and it is projected to reach about 550 ppm by 2050 and more than 700 ppm by 2100 (Prentice et al., 2001) . For Scenario A2, the atmospheric CO 2 concentrations simulated by models will range between 730 and 1020 ppm by 2100 (Meehl, 2007) . Long et al. (2004) observed decreased stomata conductance by 20 % average for C3 plants grown in elevated CO 2 concentration (about 550 ppm) in FACE (FreeAir CO 2 Enrichment), based on more than 200 independent measurements. This decrease of stomatal conductance was observed for 28 species (Drake et al., 1997) . Considering this is true for the stomatal conductance of 0.12 m tall C 3 species of grass with a canopy resistance of 69 s m −1 , the stomatal conductance for C 3 grass should decrease from about 14.4 mm s −1 to 11.4 mm s −1 , which corresponds to r s = 125 s m −1 . Using the same approach to calculate r c in the ET o equation (Allen et al., 1998) , the r c for 550 ppm is calculated as:
For the reasons stated above, we can assume an increasing CO 2 concentration from 372 to 550 ppm should increase stomatal resistance from about 70 s m −1 to about 87 s m −1 . Dew point temperature (T d ) in • C is calculated using the expression (5): (5) where e a is actual vapour pressure (kPa). Four scenarios have been considered for the estimation of ET o 50 yr from now: -Scenario 1: annual trends of the climatic variables of T max , T min , T d , R n and U with annual concentrations of CO 2 of 372 ppm.
-Scenario 2: annual trends of the climatic variables of T max , T min , T d , R n and U with annual concentrations of CO 2 of 550 ppm.
-Scenario 3: monthly trends of the climatic variables of T max , T min , T d , R n and U with annual concentrations of CO 2 of 372 ppm and -Scenario 4: monthly trends of the climatic variables of T max , T min , T d , R n and U with annual concentrations of CO 2 of 550 ppm.
The estimation of ET o in the Duero River basin under different future situations was carried out with a simple Excel application called EEE (Estimation de la Evapotranspiracion en España). With the daily data of the 38 stations and the expression (1), the ET o was estimated for 2007, for different simulations, and was represented as a map with the Surfer ® 8 program by means of the Kriging method.
Results and discussion
Variable climate and trends
In Table 1 , we see the description and trends of the climatic variables for the period 1980-2009. The maximum temperature has an average annual value of 17.8 ± 0.6 • C, reaching the maximum value in the month of July (29.0 ± 1.32 • C) and the minimum in January (7.8 ± 1.17 • C). For the minimum temperature we obtained an average annual value of 5.75 ± 0.6 • C, showing the maximum value in the month of August (13.0 ± 1.17 • C) and the minimum in January (−0.5 • C ± 1.17). The dew point is seen to be similar to the minimum temperature with the same behavior in relation to the months with the maximum and minimum. The wind velocities and the net radiation had annual values of 3.05 ± 0.35 m s −1 and 8.19 ± 0.17 MJ m −2 d −1 , respectively.
Annually, we observe a positive trend in the variables T max , T min , U and R n although only T max , T min and R n show significant trends at ≥95 % level according to the MannKendall test statistics. The dew point shows negative trends although it does not present significant differences at the (Brunet et al., 2007) .
In Table 1 , we see that the monthly trends of T max and T min are very different, with positive trends observed in all months except September, November, and December, which have negative trends. The months in which the trends of the T max and T min presented significant differences at the level ≥95 % were May and June. For May we observed trends of 0.115 • C yr −1 and 0.08 • C yr −1 for T max and T min , respectively, while for June it was of 0.13 • C yr −1 for T max and 0.094 • C yr −1 for T min . showed higher positive trends in average temperature during the summer months than for the winter months in the south of Europe. According to Kjellstroström et al. (2007) , the range of change in daily maximum temperatures for June, July and August (JJA) is between 3 • C and 9 • C and between 1 • C and 5 • C for daily minimum in the Iberian Peninsula considering ten regional climate model (RMC) with a future scenario period (A2), 2071-2100. These authors observed that the differences between models are larger for the extremes (maximum and minimum) than for mean temperatures. These models behave differently and there is no established way to tell which one represents the most probable version of the future . This is the reason why multimodel ensamble analysis at European (Christensen and Chistensen, 2007) and Spanish scale (Ruiz- Ramos and Miguez, 2010) are being applied. The analysis of possible regional climate changes over Europe, simulated by 10 regional climate models within PRUDENCE context, has indicated that PROMES ) is one of the best models adapted to the Iberian Peninsula, showing similar tendencies obtained by this study. In Spain for the period between 1973 and 2005, the trends of the T max were significant for spring and summer with values of 0.082 and 0.073 • C per year, respectively. The T min behaved in a similar way with trends of 0.066 • C yr −1 for spring and 0.062 • C yr −1 for summer (Brunet et al., 2007) . At the regional level in the Spanish Northeast, for the period 1975-2004, Martínez et al. (2010) showed values similar to those obtained in this study, with a higher trend of T max and T min for spring and summer (0.8-0.9 • C decade −1 ) with respect to the annual T max and T min trend (0.5 • C decade −1 ). When we consider other periods of earlier temporal series, these seasonal differences are not detected (Brunet et al., 2007; Del Rio et al., 2007) .
There is not much information with relation to trends in relative humidity and dew point temperature (T d ). In more humid regions T d is very close to T min . Table 1 shows how T d are very close to T min . This difference becomes much greater in the summer months when the relative humidities are lower than in other months. These months (July, August, and September) with the maximum difference between T min and T d are when the significant negative trends are observed at the ≥95 % level with inclines between −0.06 • C yr −1 and −0.08 • C yr −1 . Authors such as Robinson (2000) showed T d trends of +0.01 • C per year for the USA for the period from 1951 to 1990, although these trends were reduced in the summer. According to Trenberth et al. (2007) , the global trends in specific humidity have values of e 0.06 g kg −1 per decade , which assumes a ratio of an increase of 4.3 % per 1 • C, suggesting a modest reduction in relative humidity as temperatures increase, as expected in water-limited regions. Moratiel et al. (2010) showed negative trends of relative humidity for the Duero River Basin with decreases of 0.5 % per decade in maximum relative humidity and of 1.6 % in minimum relative humidity. These declines in the relative humidities will cause decreases in T d . Table 1 displays trends in relation to the wind velocity variable, with positive trends in all months. Low-level studies show a tendency towards higher wind speed (Carnell et al., 1996) . According to , there will be increases in the southern part of Europe of no more than 5 %. The annual wind velocity increase is of 0.017 m s −1 per year which shows a trend very similar to that reported by Thomas et al. (2008) with increases of 0.02 m s −1 per year. The months that represented significant differences were August and November, also showing greater trends with increases of 0.027 m s −1 and 0.040 m s −1 per year, respectively. Table 1 shows a positive trend of net radiation of 0.009 MJ m −1 day −1 with significant differences at the annual level. All months showed positive trends except December. July and August are the months with significant differences in these trends. With relation to the trends of solar radiation, there are studies that report a negative trend ("dimming") with decreases of 7 W m −2 per decade for the period 1961-1990 with observation around the world (Liepert, 2002) . Negative trends in China were observed by Ren et al. (2005) and in the Mediterranean by Omran (2000) . Recent studies show that there is a positive trend for periods after the 80s (Wild et al., 2005 ) with increments on a global level of 0.16 W m −2 (Pinker et al., 2005) . Positive trends for years after the 1980s were also detected for Spain (SanchezLorenzo et al., 2009 ). These same trends were detected in our study in an indirect way through R n for the period between 1980-2009.
Scenarios obtained
The scenarios given for the estimation of the future situation of the ET o 50 yr from now were done considering those climatic variables ( Table 1 ) that showed significant differences in trends at the 95 % level through the statistical test of the Mann-Kendall equation. These scenarios were done on an annual and monthly basis with different concentrations of CO 2 : current (372 ppm) and future (50 ppm). Scenario 1 considers annual trends with current CO 2 concentrations; Scenario 2 considers annual trends with future concentrations of CO 2 ; Scenario 3, the monthly trends with current CO 2 concentrations; and Scenario 4, the monthly trends with future CO 2 concentrations (Table 2) . Table 3 shows the reference evapotranspiration (ET o ) by year, using 2007 as the base year and the increases of the same for the different scenarios. The average annual ET o is of 1042 mm, below the annual average of Spain (1196 mm) for this year . The minimum values of ET o are found in December (18.6 mm) which represents 1.8 % of the annual ET o , while the maximum values are found in the month of July (179.1 mm) with 17.2 % of the annual ET o . Considering the ET o of the months of May, June, July, August and September, this makes up 68 % of the annual ET o ; these months also only account for 33 % of the annual precipitation (Ceballos et al., 2004) . In the four scenarios given, there is an annual ET o increment with percentages from 11 % in Scenario 3 to 5 % in Scenario 2. The trends shown in the ET o increases are of 2, 1.1, 2.3 and 1.4 mm yr −1 for scenarios 1, 2, 3 and 4 respectively. Authors such as Donohue et al. (2010) showed decreases in ET o for Australia of 0.8 mm· yr −1 , principally due to the negative trends in wind velocity and net radiation. The increase in ET o in the scenarios with a greater concentration of CO 2 (scenarios 2 and 4) is lower than in the scenarios with a lower concentration of CO 2 (scenarios 1 and 3). In Table 3 we see how the increase of CO 2 from 372 ppm to 550 ppm creates a reduction of the ET o increment by half (Scenario 1 versus Scenario 2 and Scenario 3 versus Scenario 4). Various authors showed that the evapotranspiration trends as a response to climate change would be found within a range of increases between 10 % and 20 %. Since the end of the 1980's, Martin et al. (1989) and reported increases of 17 % with an air temperature increase of 3 • C based on measurements taken during summer in northeastern Kansas, with temperatures ranging between 24 and 35 • C. In agreement with the studies done in California by Anderson et al. (2008) with an air temperature increase of 3 • C causing an ET o increment of 18.7 %, these authors show that if the CO 2 concentration increases this percentage diminishes. Goyal (2004) in the region of Rajasthan, India reported that reference evapotranspiration increments of 12.7 % can happen with air temperature increments of 1 %. All these authors show that small changes in the climatic variables can have important consequences in arid climates where the scarcity of water is a grave problem. Moratiel et al. (2010) shows ET o increments between 7 % and 36 % for Spain at the end of the twenty-first century. These increases are slightly higher to those reported in this study. Moratiel et al. (2010) used 100 instead of 50 yr period. In addition, these authors only considered the variations in air temperature and relative humidity.
Future evapotranspiration
ET o is used mainly to calculate the irrigation needs of a specific crop (ET c ). ET c is often estimated by multiplying the reference crop evapotranspiration (ET o ) by a crop Table 2 . Scenarios generated in the Basin according to the trends of the climate variables obtained in Table 1 . r c surface resistance as a consequence of the CO 2 increase from 372 ppm (r c = 70) to 550 ppm (r c = 87). (Allen et al., 1998) . From the cultivation point of view, it is important to consider the possible changes in ET o in different months of the year. In Spain the irrigated crops usually develop during the spring and summer months; during these months the maximum crop water needs to coincide with the periods of least rain. In Table 3, scenarios 1 and 2 (annual changes in the variables), scenarios 3 and 4 (monthly changes in the variables) obtain very similar annual values, but the ET o distribution changes over the months. Considering the annual variations of the climatic variables, the monthly ET o increments during the summer months are of 3-8 %. If we consider the monthly changes in the variables, we obtain increments for the summer months of about 20 %. For the month of September there is an ET o decrease as a consequence of the reduction in wind velocity (Table 2 ). Considering the most probable future scenario (Scenario 4), we can see that the needs of the crops during the months of May, June, July and August will be 18 % more (with a K c equal to one and without surface resistance variations of the crops with the CO 2 increase). According to Supit et al. (2010) , trends in annual crop (wheat) water use in Europe are decreasing and can be explained by a shorter growing season as a result of the higher temperatures. In a shorter growing season less water is needed. Raddatz (2003) also cited the possibility of pushing forward the wheat sowing dates in Canada due to climate warming. In Spain, Guareña et al. (2001) carried out experiments on winter wheat (Tritucum aestivum L.), winter barley (Hordeum vulgare L.) and Maize (Zea mays L.). They reported that reductions in the air temperature during the winter and early spring accelerate the development of the crops, reducing the length of their growth cycle. Figure 2 represents the ET o increments created in the River Basin according to the different scenarios. For the reference year (2007), the average ET o of the basin is 1042 mm with values around 900 mm in the northern zone and 1200 mm in the east and central zone of the basin (Fig. 2a) . For Scenario 1, Fig. 2 shows that the greater ET o increments are found in the areas with the highest wind velocities. This effect of the wind on the ET o increments in future situations as a consequence of climate change was also detected by Moratiel et al. (2010) and Donohue et al. (2010) .
Scenarios Period
With an increase in CO 2 concentration this effect is lessened , and the windiest areas cause smaller ET o increments compared to the situation without CO 2 , since increased CO 2 increases the factor 0.34 that accompanies wind speed in the denominator of Eq. (1) (Fig. 2) . When the simulations are run by month (scenarios 3 and 4) the area with the greatest ET o increase is the western zone (Fig. 2) . In scenarios 3 and 4 the most affected areas change with respect to the situation in scenarios 1 and 2, which is due to the fact that the months in which there are changes in climate variables for these scenarios (May to August) the western and southern parts of the basin have higher ET o . Keeping in mind that the Duero basin has a dry period of 2 to 5 months (Ceballos et al., 2004) and that the driest months are those which coincide with the maximum ET o needs of the crops (July and August), these months present the highest water deficit in the river basin, with the lowest rainfall and highest temperatures. Therefore, the crops' water need is supplied by irrigation. Maize, alfalfa and sugar beet are the most demanding crops during these months. The estimation of the future ET o for these months is very important for the management of the basin's water. Figure 3 shows the difference in evapotranspiration for August that exists between between the different scenarios. If we only consider annual increases (scenarios 1 and 2), we observed like the ET o increments in the basin values of 10 mm and 6 mm respectively. The monthly trends are found to be around 46 and 36 mm for scenarios 3 and 4, respectively. This shows that in the months of maximum crop water needs, the ET o is 5-6 times greater if monthly variations, as opposed to annual variations, are considered. As in Fig. 2 the situation with increased CO 2 diminishes the ET o increment.
Conclusions
The expected climate changes according to the applied scenarios in the Duero Basin will cause an increase in ET o between 11 % (118 mm) and 5 % (55 mm) in the next 50 yr as compared the to current situation. This annual ET o increase does not vary much, taking into account the annual or monthly trends, although the distribution during the months of these increments are totally different. The trends of the climatic variables that intervene in evapotranspiration have only been significant for T max and T min , both with increases of 0. , respectively. The months of May, June, and August showed monthly ET o increments around 25 %, while September showed decrements around 32 %. The CO 2 increase from 372 ppm to 550 ppm would cause a maximum drop of about 50 % of the ET o increment with respect to the same future situation. The part of the basin most affected by these increases will be the western area. It is necessary to know how the crops will behave under these new circumstances, as, although the ET o , will increase, it is possible that the crop cycles will shorten, which would reduce water comsumption.. The effect potential of adaptations such as cultivar change or shift of C3 to more C4 crops, change of planting dates, altered water conservation practices, change to drought-tolerant crop varieties among other possibilities is necessary to consider, too.
